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Chapter 1 - Lab 1. FPGA Introduction LAB

1.1 Using the Arrow MAX1000 Board.

This LAB’s intention is to give you an introduction to FPGA and how to use the tools to program
it.

The document “MAX1000 User Guide” contains detailed information about the features of the
board, and how they are connected.

Prerequisites:

- Installed Quartus Prime Lite 17.1 available at http://dl.altera.com/?edition=lite

- Requirements for PC for use with Max10 device family: Min 14GB free disk space. Main
2GB physical RAM.

- Extract MAX1000_workshop_labs.zip to a suitable location on your PC. (Make sure there
are no “whitespaces” in the paths as some of the tools are Linux based.)

- Install the Arrow USB Blaster driver located in the extracted .zip file, or located on this
link: https://wiki.trenz-electronic.de/display/PD/MAX1000+Arrow+USB+Blaster

1.2  Create a Quartus Prime project

- Start Quartus Prime Lite.

- From the File menu, select “New Project Wizard”. Select directory Lab1 from the
extracted .zip as the working directory for your project. Type Lab1 as name of project,
and accept suggestion of Lab1 as top-level entity for the project. Click Next.

(R Quartus Prime Standard Edition G New Project Wizard
File Edit WView Project Assignments Processing - Directory, Name, Top-Level Entity
D Mew... Ctrl+N What is the working directory for this project?
Open CtleO ‘c-:qdes\gns/mmnoniwmkshnpitabsmm
What is the name of this project?
Close Ctrl+F4 A& x ==
[
New Project Wizard... What is the name of the top-level design entity for this praject? This name s case sensitive
~ design file.
& Open Project... Ctrl+J
‘Lab'l
Use Existing Project Settings.

- Select Empty project and click Next

- Accept the rest of the default suggestions by clicking Finish. (We will instead source a
script file to adjust these settings)

- Source the file provided in the Lab1 directory called
“MAX1000_Board_settings_script.tcl” by opening the Tools menu and select “Tcl
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Scripts”. Select our file, and click the Run button.

B Tel Scripts

Libraries

v Project Edit

MAX 1000 _Board_settings_scripttcl
Add to Project...

Preview:

# MAX 1000 Board project setup file
# FOR TOMOBSAUTE69CEG

# Sets device, pinout and I/O standards suitable for the MAX 1000 board.
#

w
i Bl Bl e e B T e e Tl i
€

Your Project Navigator should now look like this:

)

~ H ." Lab1

Project Navigator

Hierarchy vQgE x

Entity:Instance
# MAX 10: 10MOBSAU169C8G
* Lab1‘®

- Create a new top level file: From the File menu, select “New”. Choose “Block Diagram”

type
G New *
New Quartus Prime Project 2

¥ Design Files
AHDL File

Block DiagramfSchematic File
EDIF File

Qsys System File

State Machine File

Double click anywhere in the Schematic editor. Type “input” in the “Name” field. You

will now get a symbol for an input pin suggested. Hit Enter key and place the input pin at
your desired place in the schematic.
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| ) symbol X

Libraries:

v & primitives ~
@ buffer
£ logic
& other
~¥ & pin
&Y bidir

2 input ~
< >

Name

input s

O Repeat-insert mode

Insert symbol as block

Cancel

- Double click the “pin_name” text next to the symbol and change this to “USER_BTN".
(The name is important because it has to match the names we have given the 1/0
assignments from the script file)

- Double click an empty place in the schematic and type “output” in the Name field.
Populate your schematic with two called LED[0] and LED[1..7]

- Add a “GND” symbol to the schematic, and connect this to the LED[1..7] by selecting the
“inbound wire” of the output pin symbol and dragging a wire that connects to the GND
symbols wire stub.

- Save your file as Lab1.bdf (bdf=block design file)

Your design should look something like this:

Notes:

The LEDs are lit when FPGA output drives high. The pushbutton inputs on the FPGA are pulled to
Vccio with a weak resistor when not pressed, and connected to GND when pressed. The LED will
therefore go dark when you push the button. (We could have inserted an inverter in our design if
we wanted it to work the other way around...)

It is necessary to connect the unused LEDs in this case to GND to shut them off. Unused FPGA pin’s
default behaviour is to be tristated with a weak pull up resistor. The LEDs would therefore have
glowed dimly.
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The Next step is to convert your schematic description into a “configuration file” for the
FPGA. This is called “compilation”.

- From the Processing menu, select the “Start Compilation” button.

Y TS QUESIGIIS INIRUEY TTIEX L UDU_WUTESTIUR_)

~

nts | Processing  Tools  Window  Help Name
Stop Processing L
|| Labl.pof
= P Start Compilation || Lab1.sof
—— %/ Analyze Current File =>

When Finished, Quartus will have produced a .sof and a .pof file. A .sof file only “configures” the
FPGA’s volatile configuration bits, while a .pof file programs the on-chip configuration flash,
which is automatically loaded every time the fpga is powered on or reset. Using the .sof is quick
and sufficient during development phase.

- Plugin the Max1000 board.

- Open the Quartus Programmer from the menu; Tools => Programmer.

- Unless Arrow-USB-Blaster shows up automatically, you need to select this by pressing
the “Hardware Setup” button.

- If your Labl.sof has not already been added, with relation to Device 10M08SAU169,
please press the “Add File” button and find it in directory “output_files”.

- Click the Start button in the Programmer window.

& Programmer - C:f MyFiles/qdesigns/Mikolay/max1000_workshop_labs/Lab1/Lab1 - Lab1 - [Lab1.cdf]

File Edit WView Processing Tools Window Help

; Hardware Setup...| | Arrow-USB-EBlaster [USBO] M

[ Enable real-time ISP to allow background programming when available

File Device Checksum Usercode Program Veri Blank- Examine
[ - E. / fy
Configure Check
Yo Stop output_files/Lab1.sof T0MOB5AUT6S 00032108 000382108
w Auto Detect
Delete
U add File...
a Change File...
B save File
* sdd Device .. o nRRERE
u| n
TOI = H
h yp —: b .
H H
H n
%Dc:v.-n LI LT
10M0OB5A1169
TDC
4

- Press the button on the evaluation kit to blink the LEDO
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Chapter 2 - Lab 2. Use Macro Functions

2.1 Finish the provided design

In this Lab we have provided you with an almost finished design. You will insert the missing
pieces and compile. It will count binary on the 8 LEDs.

From Quartus menu File => Open Project select the “Quartus Project File”
\Lab2\Lab2.qpf

Open the provided schematic design file by double clicking on the Lab2 entity in the
Project Navigator “Hierarchy View”

File Edit WView Project Assignments Processing Toc

Rl IEas] » L

Project Navigator #% Hierarchy > Qpg =

#% MAX 10: 10MOBSAUT69CEG
ER | .2

Double click and add component LPM_COUNTER
Double click the Parameter table on the LPM_COUNTER and change the LPM_WIDTH to
30 Unsigned Integer

Parameter Value
ILPM_SVALUE
ILPM_AVALUE
ILPM_MODULUS
LPM_DIRECTION
LPM_WIDTH

o porr ool ]

LPM_COUNTER

;o

Connect the CLK12M input to the LPM_COUNTER’s clock port

Connect the USER_BTN to cnt_en port of LPM_COUNTER

Draw a wire out(ending in “free air”) from LPM_COUNTER’s q[] port and name it
counter_wires[29..0]. Just start typing while it is selected (blue).
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- Draw a wire in from the LED[7..0] output pins and name it “counter_wires[29..22]

LPM_COUNTER
— sclr
— sload
—| sset
it &[]

all
— updown cout
— clk_en
= h-]

citen £ 88
| cin © " oA
inst [1.]

- Compile the design

- Program the Max1000 board

Question:

Why does it count so slow when we have a 12MHz clock?
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Chapter 3 - Lab 3. Insert a soft processor

3.1 Finish the provided design

In this lab you will insert a processor in a provided framework, and write some software for it.

- Open project “Lab3.qpf”
- Open the Lab3 top level design file and examine it. Notice we have inserted a pll on the
incoming clock that boost it to 24MHz. (JTAG debug requires minimum 20MHz)

3.2 Create a Niosll processor system

- Open “Platform Designer” from the Tools menu
- Add the following components to your Platform Designer system:
o Type “nios” in the seach field and double click the “Nios Il Processor”. Select Nios
Il /e version. Accept the other settings as defaults and click Finish. (Despite it has
red error messages)

&% Platform Designer - unsaved.qsys* (C:\MyFiles\Max1

File Edit System Generate View Tools Help

™ 1P Catalog % =]
, nios X 52
Project
w1 New Component...
Library

—1-Basic Functions
. [=F-Simulation; Debug and Verification
i =}-Simulation
® Altera Nios II Custom Instruction Master

! * Altera Nios II Custom Instruction Slave B
—-Processors and Peripherals

—|-Co-Processors

. [=hNios II Custom Instructions
! Bitswap
Custom Instruction Interconnect
Custom Instruction Master Translator
Custom Instruction Slave Translator
Floating Point Hardware
! Floating Point Hardware 2
—| Embedded Processors

- ® Nios II (Classic) Processor
S Nios 1I Processor

o Add a “System ID Peripheral” with default settings to the Qsys system.

o Add an “On-Chip RAM” by filtering on “RAM”. Change “Total Memory Size” by
typing “16k”. (It will convert it to 16384 bytes)

o Add a “PlO” peripheral to the system; WIDTH=1, Output

o Add a “JTAG UART” with default settings.

MAX1000 Workshop Labs WwWWw.arrow.com
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We now have a set of components but they are not yet connected. There are a lot of red error
messages.

- Click the line “clk” (Clock Output) of clk_0. It highlights which other components can be

connected. Connect them all.
© & W system:workshop_nios Path: dk_0.ck

+ Use Connections Mame Description
. | B ck_0 Clock Source
X ms dk_in Clock Input
E I dk_in_reset Reset Input
clk_reset = Diacat ot
_ clk_0.cl
v Elgd:msz_ Cleck Qutput [cleck_seurce 17.0]
Associated clock: None (asynchronous)
b 4 reset e A
data_master Awalon Memory Mapped Master
instruction_master Avalon Memory Mapped Master
irg Interrupt Receiver
debug_reset_request  |[Reset Output
debug_mem_slave Avalon Memory Mapped Slave
custom_instruction_m... [Custom Instruction Master
E onchip_memory2_0 |On-Chip Memary (RAM or ROM)
dki Clock Input
sl Avalon Memory Mapped Slave
resetl Reset Input
B jtag_uart_0 ITAG UART
dk Clock Input
reset Reset Input
avalon_jtag_slave Avalon Memary Mapped Slave
irg Interrupt Sender
B pio_0 PIO (Parallel IjO)
dk Clock Input
reset Reset Input
s1 Avalon Memory Mapped Slave
H external_connection Conduit

- Do the same with “clk_reset”.

- Click the “control_slave” interface of the “System ID Periopheral” and let it be mastered
by the “Nios Il Processor’s” “data_master” interface.

- Click the “s1” interface of the “On-Chip Memory” and connect it to BOTH data_master
and instruction_master interfaces of the processor.

- Pio_0’s sl interface connects to Niosll data_master

- Jtag_uart_0 avalon_jtag_slave connects to Niosll data_master

- Jtag_uart_0irg connects to Niosll irq

- Save the Platform Designer system as “workshop_nios” or similar

Since we added peripherals without caring about memory address space, we have a lot of
overlap and need to fix it:

- Onthe “System” menu click “Assign Base Addresses”.

Only two errors left. Where are the processors reset and exception vectors pointing?

- Double click the nios2_gen2 0 line and watch a Parameters window appear on the right.
- Click the “Vectors” tab and assign “Reset vector memory” to “onchip_memory2_0.s1”

MAX1000 Workshop Labs WwWWw.arrow.com
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Do the same for “Exception vector memory”

"3 Parameters 3@]

- =

System: workshop_nios  Path: nios2_gen2_0

Nios II Processor
altera_nios2_gen2

Main

Caches and Memory Interfaces

Arithmetic Instructions  MMU and MPU Settings JTAG Debug A

|~ Reset Vector

Reset vector memaory:
Reset vector offset:

Reset vector:

onchip_memory2_0.s1 -~
0x00000000
Ox PP

|~ Exception Vector

Exception wector memory:
Exception vector offset:

Exception wector:

onchip_memory2_0.51 -
000000020
O FFFFFFFF

|~ Fast TLB Miss Exception Vector
Fast TLE Miss Exception vector memary: |pjqne

Fast TLB Miss Exception vector offset:  |nwnooooooo

Fast TLE Miss Exception vector: 0x00000000

The last warning: pio_0’s “external_connection” is not yet exported...

- In the System Contents “Export” column, double click on the pio_0's
external_connection line and rename the suggested name to “pio_to_count_enable”

If System Contents &4 I AddressMap i | Interconnect Requirements &3 |

x| | a ' System: workshop_nios  Path: pio_0.external_connection

+ Use Connections MName Description Export Clock Base
‘ E clk_0 Clock Source
X CH dk_in Clock Input dk exported
E C— ck_in_reset Reset Input reset
: _ dk Clock Output clle_0
= — ck_reset Reset Qutput
-~ Bl nios2_gen2_o0 Nios I Processor
v k. Clock Input iclk_0
b 4 reset Reset Input [clk]
— data_master Avalon Memory Mapped Master [clk]
— instruction_master Avalon Memory Mapped Master [clk]
— irg Interrupt Receiver [cdk]
debug_reset_request  [Reset Output [clk]
debug_mem_slave Avalon Memory Mapped Slave [clk] 0x8800
custom_instruction_m. .. (Custom Instruction Master
Bl sysid_gsys_0 System ID Peripheral
dk Clock Input iclk_0
reset Reset Input [clk]
control_slave Avalon Memory Mapped Slave [clk] 0x9018
B onchip_memory2_0 |On-Chip Memory (RAM or ROM)
dk1 Clock Input iclk_0
51 Avalon Memory Mapped Slave [clk1] 0x4000
resetl Reset Input [ck1]
B pio_0 FIO (Parallel 1/0)
dk Clock Input iclk_0
reset Reset Input [clk]
sl Avalon Memory Mapped Slave [clk] 0x9000
external_connection Conduit pio_to_count_enable
B jtag_uart_0D ITAG UART
ck Clock Input iclk_0
MAX1000 Workshop Labs WwWWw.arrow.com
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Now it should be all green and look something like this:

- Click “Generate HDL” and accept the defaults by clicking “Generate”.

t: System Contents &% | AddressMap & | Interconnect Requirements &3 ‘ il =
x| |a ‘ System: workshop_nios  Path: nios2_gen2_0
+ Use Connections Name Description Export Clock Base
1 B dk o Clock Source
X dk_in Clock Input clk exported
= dk_in_reset Reset Input reset
. dk Clock Output. icdk_0
= ck_reset Reset Qutput
- =M nios3 gen2 0 Nios 11 Processor
hd dk Clock Input iclk_o
b 4 reset Reset Input [clk]
— data_master Avalon Memory Mapped Master [clk]
—— instruction_master Avalon Memory Mapped Master [clk]
irg Interrupt Receiver [clk] IRQ 0
debug_reset_request |Reset Qutput [clk]
debug_mem_sglave Avalon Memory Mapped Slave [clk] 0x8800
custom_instruction_m. .. |Custom Instruction Master
B sysid_gsys_0 System ID Peripheral
dk Clock Input iclk_0
reset Reset Input [clk]
control_slave Avalon Memory Mapped Slave [ck] 0x3018
= onchip_memory2_0 |On-Chip Memory (RAM or ROM)
dk1 Clock Input clk_0
si Avalon Memory Mapped Slave [clk1] 0x4000
resetl Reset Input [clk1]
= pio_0 P10 (Parallel 1/0)
dk Clock Input clk_0
reset Reset Input [clk]
s1 Avalon Memory Mapped Slave [clk] 0x3000
external_connection Conduit pio_to_count_enable
O jtag_vart_0 TTAG UART
dk Clock Input clk_0
reset Reset Input [clk]
avalon_jtag_slave Avalon Memory Mapped Slave [clk] 0x3010
irg Interrupt Sender [clk]

When generate completes it is time to switch back to Quartus and insert the processor
system into our design.
- Add the newly created processor system files to the project by clicking menu Project =>

Add/Remove Files In Project. Browse and select the file

\workshop_nios\synthesis\workshop_nios.qgip
- Double click in the schematic editor, and click the browse button next to the “Name”
textbox. Select the workshop_nios that should appear. Hopefully the ports on the

symbol should fit directly onto the open stubs in the schematic.

- Check that reset on the symbol is connected to VCC.
- Tell Quartus that NIOS will boot from internal RAM by selecting \Device\Device and Pin
Options\ from the assighments menu as shown on picture below.
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(b Device (2
Device | Board

Select the family and device you want to target for compilation.
You can install additional device support with the Install Devices command on the Tools menu.

To determine the version of the Quartus Prime software in which your target device is supported, refer o the Device Support List webpage.

Device family Show in "Available devices' list

Family: [MAX 10 (DA/DF/DC/SA/SC) =

Package: [uFE.GA > ]
Device: Al =] incount (160 -
Target device Core speed grade: [ -]
Auto device selected by the Fitter Name filter:
@ Specific device selected in 'Available devices' list Show advanced devices

Other: n/a Device and Pin Options..

Available devices:

Name Core Voltage LEs Total I/0s GPIOS Memory Bits Embedded multiplier 9-bit elements [
10M025CU169C8G 3.3V 2304 130 130 110592 32 1 H
10MO4SAUT69CEG 3.3V 4032 130 130 193536 40 1 L
10M045CU169C8G 3.3V 4032 130 130 103536 40 1
10MO8SAU169C8G 3.3V 8064 130 130 387072 48 1
‘ID‘MDSSAU1GQCSGES 33V 8064 130 130‘ 387072 48 1=
« I ’

Migration Devices..| 0 migration devices selected

w Buy Software] [ ok ][ cancel ][ Help

- Inthe “Device and Pin Options” select Configuration left and then the settings as shown
on picture below.

G Device and Pin Options - Lab3

e BDanl = =

Category:

General Configuration

Configuration Specify the device [unW

Programming Files

Unused Pins Configuration scheme: Ilnternal Configuration \ 'l

Dual-Purpose Pins N R - - — - 3
. N Configuration mode: ISlngle Uncompressed Image with Memory (256Kbits UFM) \[l

Capacitive Loading

Board Trace Model Configuration devici

1/O Timin
/ e Auto -
Voltage Use configuration device:
Pin Placement Device Options ... ]
Error Detection CRC i i i
. Configuration device 1/O voliage: -
CvP Settings
Partial Reconfiguration [Z] Force vccio o be compatible with configuration 1/O voltage
VID Operation mode =
Configuration pin: Configuration Pin Options

Generate compressed bitstreams
Active serial clock source: =

Enable input tri-state on active configuration pins in user mode

Description:

The method used to load a design into the device. Only one configuration scheme is available:
Internal Configuration (use internal flash).

OK H Cancel H Help

- Compile the project > and program © the Max1000 board.
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3.3 Creating a software project for the processor.

We have now created a custom processor. How does any compiler know what we have created?

The Niosll EDS is based on the open source tools Eclipse and gcc/gdb but with some additional
functionality to handle the customizability.

There are multiple templates that cover everything from bare-metal projects to applications on
top of RTOS and Linux variants.

Our goal today is to build on a simple OS-less hello-world example and modify it to control our
LED-counter.

3.3.1 Start Niosll EDS

- From the Windows Start menu or Quartus or Qsys Tools menu; start “Nios Il Software
Build Tools for Eclipse”

- When asked to select workspace, in this case we recommend inside the Lab3 project
directory(but it can be anywhere)

- From the menu File => New select “Nios Il Application and BSP from Template”

< Nios Il - Eclipse
Eile Edit Mavigate Search Project MNigsll Run Window

- Eveiv iy @ity Oy Qi
Nios Il Application and BSP from Template [
Nios Il Application
Nios Il Board Support Package
Nios Il Library

7 Project.

-
L.

PR EE L

[ Other.. Ctrl+N

- Qsys created a .sopcinfo file that contains everything Eclipse needs to know about our
custom processor system. Point to this in the SOPC Information File Name box.

= Mios Il Application and BSP from Ternplate a 3

Nios Il Software Examples

Project name is empty

Target hardware information

SOPC Information File name: |}r\max1DDD_workshDp_labs‘\parallel\Lab3\w0rk5h0p_ni05.50pcinfc‘ |

CPU name: nios2_gen2_0 >

MAX1000 Workshop Labs WwWWw.arrow.com
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(Note: You may have several Nios Il processors in a system, hence you select which CPU
you are building software for)

Type in an Application project name of choice, and selet the template “Hello World

Small” since we want to keep the code inside the processors assigned 16kByte RAM in

this case.

Application project

Project name: | counter_control

Use default location

Project location: | C\MyFiles\gdesigns\Nikolay\max1000_workshop_labs\Lzs

Project template
Templates Template description
Hello Freestanding  ~ | | Hello World Small prints 'Hello from NiosIlI'to ~
Hello MicroC/OS-1l STDOUT. The project occupies the smallest
Hello World memory footprint possible for a hello world
Hello World Small application.
Memory Test
Memory Test Small This example runs with or without the
‘z"“"'" Loclent "‘“‘"‘)' MicroC/OS-I1 RTOS and requires an STDOUT
a5 - —
@ < Back Next > Cancel
- You can now view the template hello_world_small.c code.
= Nios Il - counter_control/hello_world_small.c - Eclipse
File Edit Source Refactor Navigate Search Project Niosll Run Window Help
Amis g EINEHCE AR AR CE SRS A R0 R S =Rl S| ST R (i
It Project Explorer 2 = B8 [€ hello_world_small.c i2
=lk=N @ * "Small Hello World" example. []
~ £ counter_control .
i Includes ?l #include "sys/alt stdio.h"
& system int main()
|# hello_world_small.c {
=) create-this-app alt putstr("Hello from Nios II!\n");
& Makefile
[ readme.txt /* Event loop never exits. */
=5 counter_control_bsp [workshop_nios] while (1);
return 0;
}

Note: If you make changes to your Qsys, you will need to update the BSP project to

reflect the changes. This is done by right-click over the _bsp project and selecting Nios |l
=> Generate BSP.
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@ MaKeTIle
E readme.txt

i

=% counter_control_b sp

Nios Il Command Shell...
Generate BSP
BSP Editor...

Flash Programmer...
M Type F

=% counter_control_bsp [workehan ninel

X [ok i

L

B

/* Event
while (1)
New

Go Into

Open in New Window

Copy

Paste

Delete

Remove from Context

Source

Mave...

Rename..

Import...

Export...

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects

Build Configurations
Make Targets
Index

Show in Remaote Systems view
Profiling Tools

Convert To...

Profile As

Debug As

Run As

Compare With

Restore from Local History...
Nios Il

Run C/C++ Code Analysis
Team

Properties

loop never exits.

;

>

Ctrl+C
Ctrl+V
Delete
Ctrl+Alt+Shift+ Down

F2

F5

voov v v

>

Alt+Enter

o

Build the software project. Select your application project

75 Project Explorer 2 = 0 [€] hello_world_small.c &
D &|e ¥ @ * "Small Hell
~ 1% counter_control )
# MNew >
El Go Into
E Open in New Window
o E Copy Ctrl+C
% Paste Ctrl+V
X Delete Delete
. Remove from Context Ctrl+Alt+Shift+Down
. Source b4
: Move...
E Rename.. F2
& c i Import..
i Export..
Build Project
rlazn Praiact

. Right-click and choose “Build”

Before running your software on the target, make sure that the fpga is actually
configured with your desired processor system. The System ID peripheral contains a
unique timestamp that is checked by Eclipse before attempting to run code.
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- Now run the software on hardware by menu Run => Run As => 3 Nios || Hardware

Ll HH FLOW DSELLNES

= Nios Il - counter_control/hello_world_small.c - Eclipse

File Edit Source Refactor MNavigate Search Project MNiosll Run Wi

= | & = e @, Run Ctri+F11 b
* Debug F11
l ji =
(o Project Explorer Run History s |
& 1Lauterbach IS5 Run As |
2 Local C/C++ Application Run Configurations.. o
1 3 Nios Il Hardware Debua Hist N
4 Nios Il ModelSim ehug Fistory
= ohj Debug As >
(= system Debug Configurations... nie
1 hello_world_smal @, External Tools 3
32 counter_control.elf - [alteranios2/le /% EVENT I00D

- With a little luck you will see something like this:

# Nios Il Console 32
counter_control Nios IT Hardware configuration - cable: Arrow-USB-Blaster on localhost [USBO] device ID: 1instance ID: 0 name: jtaguart_0
Hello from Nios II!

3.3.2 Modifying the software

Since we put in a hardware accelerator to control the led, we also want to control this from the
software.

- Modify the hello_world_small to look like the code supplied in
\Lab3\software\hello_world_small_control_counter.c
- Run the modified software.

*! Problems v Tasks El Console M Nios Il Console &2 EIP
counter_control Nios II Hardware configuration - cable: Arrow-USB-Blaster on localhost
Hello from Nios II!
Hit ¢ to start and stop the LED counter:

- Click in the Nios Il console window and type c + <enter>

You should now be able to turn the counting on and off.
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